Bombini Bombus parks urban landscape green areas
ABSTRACT
The diversity and abundance of bumblebees (Bombus Latr.) in eight parks of Warsaw city and the impact of park size (range from 1.9 to 73 ha) as well as other selected characteristics (the percentage of the area covered by tree and the quality of park surroundings) on the bumblebee community were evaluated. In each park, bumblebees were observed along designated paths for 30 minutes. In total, 12 species of bumblebees were recorded, of which four belonged to cuckoo bumblebees (Psithyrus subgenus). We found: (Fourc.) . The size of parks, percentage of area covered by trees, and characteristics of the areas surrounding the parks were found to be not significant for the diversity and abundance of bumblebees in urban parks. However, our results indicate the importance of the semi-natural areas within the parks for the species diversity.
INTRODUCTION
The abundance of pollinators has decreased over the last years. Widespread use of chemicals in agriculture (Steffan-Dewenter et al. 2005 , Biesmeijer et al. 2006 and urbanization processes are probably among the main factors contributing to decrease of this important component of the entomofauna (Potts et al. 2010 , Tirado et al. 2013 , Vanbergen 2013 , Johnston et al. 2014 .
Despite the generally negative effect of the urbanization on the biological diversity (Grimm et al. 2008) , some habitats within the cites may be attractive to the organisms with small spatial demands like some plant and invertebrate species (Savard et al. 2000 , Thompson et al. 2003 , Mc Kinney 2008 . In the cities, even small green areas such as home gardens may have significant impact on the diversity of pollinating insects (Leve et al. 2019) . City parks are particularly favourable for pollinators exploiting food resources (flowers) usually located in the park centre (Lerman et al. 2018) . In search for food, bumblebees fly approx. 200−700 m from their nest (Riley et al. 1999) . Only 25% of bumblebees fly further than 1500 m (Walther-Hellwig and Frankl 2000) .
In order to preserve the diversity of bees, it is recommended to cover at least in 25% of their living areas with semi-natural habitats
